RESEARCH DESIGN AND METHODS
We developed a knowledge matrix containing information on proper diet and exercise for diabetic patients based on the Korea-Staged-Diabetes-ManagementGuideline (Table 1) . Moreover, with the technical assistance from ISU UBCare Company, we created a website program (http://yds.healthkorea.net) which was used to formulate appropriate messages through an automated algorithm. We also we designed a device that had the dual function of a glucometer and a pedometer. By connecting this device to the patient's cellular phone, the measured data on the device were automatically transmitted to his/her personal data sheet on the website. Patients were asked to keep a record of how much and what kind of food they ate as well as how much they exercised on the website. When these data were sent to the main menu, our system automatically composed messages, which were then sent to the patient. In addition, patients could check their clinical data by logging into the website, where they could obtain various information on diabetes and incorporate the information into their daily lives for the better self-management of diabetes.
Eighty type 2 diabetic patients were recruited (mean age 48.1±9.6 years, mean duration of diabetes 7.8±6.7 years, 65.0% male). They were randomly divided into the intervention and control groups equally. Patients were excluded if they had any concomitant disease that might affect the outcomes of the study or patient compliance (9) . We measured anthropometric data, blood pressure, and biochemical profiles of the participants after 8h of fasting at start of the study and at 12 weeks. Patients in the intervention group were taught how to use our system for 12 weeks without any outpatient visit. Patients in the control group were provided with glucometers and received their usual outpatient management from their physicians. The protocol was approved by the local ethical committee.
RESULTS
Thirty-five patients in the intervention group and 36 patients in the control group completed the experimental protocol over a 12-week period. During the study period, the intervention group checked blood glucose more frequently than the control group (167.1±88.2 vs. 44.6±24.4 P<0.001). The average frequency of diet-related data input and pedometer data transfer to the system in the intervention group was 12.7±3.0 and 56.9±13.7 per day, respectively. After the 12-weeks, daily calorie consumption increased significantly in the intervention group (from 178.1±76.4 to 381.3±132.1 kcal, P<0.001).
Neither drug modification nor a hypoglycemic event was reported in the two groups during the trial. Upon follow-up examination at 12 weeks, the body weight was decreased from 66.6±11. 8 However, no such changes were observed in the control group. At the end of this study, HbA1c levels were significantly decreased in the intervention group than in the control group (0.72±0.80 vs 0.15±0.85% ∆ from baseline, P=0.005). Fasting glucose and postprandial glucose levels were also significantly decreased in the intervention group than in the control group (27.1±38.6 vs 2.3±33.8 mg/dL ∆ from baseline, P=0.005; 52.5±82.3 vs 2.5 ± 65.1 mg/dL ∆ from baseline, P=0.006, respectively). However, total cholesterol, triglyceride, LDL and HDLcholesterol levels in the intervention group were not significantly different compared with those in the control group (P=0.194, 0.897, 0.951, 0.105, respectively).
CONCLUSIONS
Web based diabetes management systems that provide interactive components have already been proven to be effective in the glucose control (10). However, our study was unique in that clinical recommendations were generated automatically through the preformed knowledge algorithm. There were several reasons for the improved glucose control in the intervention group. Primarily, the patients were provided with the medical advices more often than those in the control group. Besides, they received medical feedback based on their most recent clinical data. These factors may have inspired the patients to more actively modify their lifestyle for a better glucose control. In particular, the pedometer data which represented the amount of patient's daily activity might actually serve as a strong motivator for the patients to exercise more (11) (12) (13) .
Of the 40 patients in the intervention group, 35 patients completed the study. Of 5 patients withdrawn from the study, 3 used our system throughout the study period whereas 2 didn't revisit our hospital at 12 weeks. Therefore, at the end of this study, patient compliance with our new system was 92.5% (37/40), and the survey on patient satisfaction scored 4.1 points out of 5 (data not shown). Our system not only lowered the patients' blood glucose levels, but also helped sustain the decreased levels, because the system could continuously prompt the patient's intrinsic motivation to control their glucose levels.
Furthermore, we believe our system, which provides patients with medical advices formulated from an automated algorithm via SMS, is far more economic than the similar systems previously introduced (8) , in which medical personnel were required for the same process.
In this study, although we have demonstrated that our system can reduce HbA1c levels during a short-term study period of 12 weeks, the long-term effectiveness of the system on the management of diabetes remains to be determined.
In conclusion, our study suggests that internet-based monitoring and computerized management of diabetes may be more effective than the conventional management. However, more studies are required before it can be universally used. 
